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m m m 

[oooi] *mwn. h?>'i?x*<D&8i\z.mu %ftei£$z&}n^M.8t<oTxnmmzm.<?x 

Cooo2] — y-^tsisitm/'fvts^ y—hfiMt. raxfey— Kwvtt* 

teZnftZh&mh^itXPiZ&^X, mfcy—VtimmtLX. CVD& (Chemical 

vapor Deposition )^tizx^mm^titzr^^T^v^m^tm^m^^^ 

^mmftziD^y^ym+bvxbtizmztix^ ^ 0 
[0003] t^x\ cvDmm&m\<^xy~hmmwj:¥<Dm&&)£mirzm&ia^ cvd 

f , cf , sf t^(D^v-^>^^m^^xcvDmn<Dmm^^^v—=-> 

3 4 6 

[0004] £*tte*tU WffiriftllJitt, IWE#i»fM»0^^r7y*We«r, 1. OX I0 19 ato 

£5i-1-5-£-e, &K?as^25. o±3. o'Co^r-cio^r^^Jio-ribf^^ 

[0005] ft, h7^^^^^^¥^^^y~hi^^^^(O^W^^^^o 7 
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10 19 atoms/cm 3 J^T> #?£L<fcJ:l X 10 ,8 atoms/cm 3 WT^?U^-5J:5^bfct> 

#fFJtiltl:#ii2002-329869-^^(^2H, Hi) 
^fFlSC&te -MM 2003-1 24469-*§-<£$S (^2H, Ell) 

[0006] u$>u<ra^ iiE^w^cmi^^-efi, 25x;mmb\, ^itrntftm ^m<orx 
, L^^lo^ra^v^5MS8«gl(]^fF«-r^^^^. m&mmmw<Dmmmm 
m^tt*+y^ym^b\.x<»Y7>i?*z<D£o\^ itmmm^mm m^t. 

[0007] *i/7X-7iii:i^^grt©^f7^i$r^t5tv ^ttmxfe^ ^ 

<D&mz&m:&j^xmnir^b*mu<\ 
[0008] *mwte, Mfrzm&^mfrxtezthtdbtDxhv^ @ wwu h^t^* 

[0009] _Lfe<z> @ w^it^-r^c h^^^^y-h^mi^ @ u 

-h^^^T^iffM^ 1 X 10 20 atoms/cm 3 WT> J^fclMlfclXtes 1 X 
10 19 atoms/cm 3 UT\Z.#lX-Z>£5 \^^>h(DX^ 0 
[0010] y~h^^cvD^m?rfflVM:^$^#^^, -biBc^^^S' 

mmm&#griimmb-t-z>h<Dx&z> 0 
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coon] r*LK«fct>, *mfcmkmtt#-bmmmftm-?<D7vm\z£z>* j rVTb : 7^& 

o 

[0012] £fc, cwmnzm v ^x^-hmmm^m^-r^m^i^ ^(Dmmm^mm 
bimmT^hT^^^^(Dm±b^^mm^<Di&r7!)m^bMo 

[0013] ft, .LiEOfltj&K^T, Iftmh^VxfbVXte, n,R$h%:m<Dh<DXfoZZ.b 

&m&^\ mmv-tmmmtt, cvDm^xmm^ntch<Dxh^b^m 
^y^-^m^bvx^mm iz.»mxhz> 0 

[0014] \~£M. b^itxftD^-hmmmtp^m^ymmm*. i x lo^ato 

ms/cm 3 ^T, $b^M*b<f*l X 10 19 atoms/cm 3 UT^ir^bX, UtttctiJ 

xnmm KK^xmwi&) izmmztvzm&xh, m m&z&w-rz>^b&x%z> 0 

[0015] [0i]mi«, ^mM<Dmmmm^m^m^mmmmhy^^(D^mm^m 
7$:mz7j<-rmmmx&z> 0 

[Bi2]Bi2{*, ^-hmmm<D^mKm^ticvDmm(D±i^m^mirm^mx»> 
[Ei3]i2i3te, cvnmm<D&m^ft<Dmmmffi(Dffif&&m^M^irmmmxh 
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[0016] (2) ?-hmm 

(4) T^;v7 7 ^v^*mwm*mwm 

(5) n+T^/^r^y^^^^C^^) 

(6) y-^mm 

(7) KW^ti 

(50) j&MES 

(51) #*#y&?L 

(52) BH&(fW&) 

(70) r/K^AKmsi) 

[0017] otk> *mmv>nmMm&. mmKm^xm.m'rz> 0 ^m\t^r<o% 

[0018] Elite. *^^«8lc«5«#^ms»Kh9>^^^Wiii*«^W^L'r*5 

[0019] ±K©h9>^^tt, mtf#?*fc£a^5l6iiifc3*K (l) Sr#x:T*39, r©S 
**(l)_Bcte. Ta, Al, Mo^^^Jfc-5y-hm^(2)^^$^TV^o -<^y— 

hm^(2)±(c« N ^j^f^r^^T^y3^^^^^y--h^]^(3)^^ 

^(l)<^BS^®(c:j:oT^J^^4000A(Dj^ff^^$ttTV^o y~^^(3) 
^>y3^i»#«(4) WJ^«2000A^J? ^^$ttT*3t) > rOT^e/^r^ 
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?-vmm (2) &mz&t*2mm<?>&mz.tt&£'r£5 ^tti^tim^tsoo a<d 

mmKl&f&ZtlX^Zo ^rbT. #n+T ; e/V'7r^y=»V^#:jR(5)43«tr^-ett 
^}g^y-h^J^(3)<D§P^^±^«, Zrtl^tl, Ti, Mo, Alfc£i&>e>fc3y— 
(6) fciWW^ii (7) *S^$ttTV ^ 0 
[0020] Jfcfc. ±IB©«fc5»!:*^$tufch9V^^<D3Bi3txei!:ov^tftW-r5i. 

«i(l)±^ y-h«tt(2)SrfiJ»->'^-=^^J«i- «• WTO^T 

3 

^-h»iftJR(3)S:^JK-rs. ^o^, T^e/u^T^ya^^fMSK^S^Sfc* 
#:JR2:Sr-tti^tt^Jlil"f So *r<08L ^tL^l^J;U ? ^2^^##:^^^^« 

[0021] y-h«figdl!l(3)^S«f|J^J:tmiBtt«IR©J:lc, y~^«^(6)*3 

J:WWv^ffi(7)*r^ftJR'^— ^y^1-£ 0 ^LT, y— *®a(6)*5J;tfKW 
^«a(7)^^-y^fflv^TSfflsm2<^^^^gt^5/^^U n+T^A- 

[0022] Jite^^X^CVD^mcD^m^lCoV^, tg2^#^L^^^^-t-5 o 

)7bmwztix^5o z.<Dmm(52)<Dmmte. m\z&JtLxm&$j\z&ir£5iz* 

(DT/V*~?J»m (70) ifiM^<D^mv9MLX^X\t^ 0 
[0023] o&«9, f&fcOjfrg'Ultt, j;5 TtV%^VJ*m (70) O^ffi 

mmtteZo ztiKMu *mm&mxtz. mm(52)(Dmm^r^^j^m(7o) 
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[0024] m^i^mm(52)(o^m^mm^mm(ei)^tj:^%M(DcvBmm^m 

W, #J*<D$fD*aS3L/min[{&U 1. 013X10 s Pa, Ot2]£V^&#"C60fJ>IBIfc::i: 

X lO^atoms/cm'-CfcofCo ^tU^U ^mWMMX^ mZgtW&TX^ 7X 
10 18 — 1 X 10 19 atoms/cm 3 (D^S^fat^fetLfCo 

[0025] ft, _LiB<z>l£J&g«-cra\ ^MMMSia^ r^/i^r^ya^SMMSIte) &£Un 

+r^^yr^v^>^mi^m(5)<D2mxh^m^^^xmm\.xi^^^ 

[0026] _b|E©^lfi^«B-Ctt, y-M6i»il(3) dST^7r^'>y=^k!SI-e«>5 

[0027] ±IB©^Jfe^l!B-Ctt, CVD^m^fflV^T^7>'v ;f ^^y-^i^^(3)^ 

m(52)(Dmm^^iiwm^h^h<Dtir^x^vx^^^^ymmm^ 

[0028] _LiE©ISl£7g1i8-CB\ h7^**<©$*— MftSlK (3) SrriMWS©!^ ^9 

5o 
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[0029] ££>k, ±M(o%mmm-^\t. m^m^mm^-f^mmmmm^M-r^^y 
[oo3o] -nmm- 

] mm (Vth [#<£ : V] ) &£Xfi*l^M (Ion tWSL : nA] ) t©#^#tt«rH-<S 

^7T^>v^mkm<D^m7vmmm*2ik4*^wmft$rm (sims) ^oai 
[0031] Ei5o#ttigii*. ?-hmmm*<D&&7vmm&£hT^i?x*<DMmw£k<Dm 

[0032] mm<Dk&<9. IS^yXWUStfrl X lcfatoms/cm 3 J^T> $e>»!lM*L<ttl X 1 
O 19 atoms/cm 3 ^TT'fetv^, h^^^^ffl#tt^^0-efe5^^^^j5 o 

[0033] y-hmmm^(D^^ymmmt, h9>i?x*<ommm-r-<*<D&mmwi 

[0034] t£3fcO#^(#lf 3Cifc2#ffiQ 25. 0±3. (yCOgtif^C&V y-xWM, 

te, 80. o±3. ottoS&asteSJw-c y~*-Ki/^mW^ife£*v-cv^— y 
#^^<Dg|fi£«ffi^^bfdit-efc5^h* A vth : v) &fHiH-5J:5 K 

[0035] ^rO^, ^#y^^^S^2. 7 X 10 20 atoms/cm 3 tf>t><£>-ete, hft A Vth 
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AVth=5. OVT?fe«9, 1. OX lO^atoms/cm 3 (Dh(DXn, AVth=3. OVCfc 

[oo36] -MKDhy^xfKmm -*jffiT*$><9, m&m^mmz&nzm 
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tfcot , mmy-hmmm* ^tLtizs^ymmmK i x io 20 atoms/ c 

[2] f*^l^-|E«<Oh7^^^C*5V^T, 

HfHa^^5/^iiS^. 1 X 10 19 atoms/cm 3 ^TT^5* t^mtiT^Vy^J 

[3] fS^l^csE«o^7Vv ? ^^*DV^-c, 

[5] tf^l^lE^h^^^^^VNT, 

[8] »JfcJfil, 2, 3, 4, 5, y^p^^^^^l^^lE^Oh^^v 5 ^^ Wmfl:^^ 
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